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(54) Title: DISPLAY DEVICE 

(57) Abstract 

[Problem] To provide a reflection/transmission type display 
device, which may obtain high frontal luminance both in a 
reflection display using external light and in a transmission 
display using illuminating light from a backlight. 
[Means for Resolution] The front and back of a light guide plate 
14 of a backlight 13 disposed at the back of a liquid crystal 
display element 1 are respectively provided with a plurality 



(74) Agent: 



2 



of elongated prism parts 15, 16 densely aligned and formed in 
parallel with each other, and the longitudinal directions of 
the front and back prism parts 15, 16 intersect substantially 
perpendicularly to each other, whereby reflected light and 
illuminating light are condensed in two directions 
intersecting substantially perpendicularly to each other to 
be emitted. 
Claims: 

1. A display device, in which at the back of a display 
element adapted to display by controlling transmission of light, 
a backlight is disposed, which is adapted to emit illuminating 
light toward the display element and reflect the light entering 
from the front, which is the observation side of a display, 
and transmitting the display element to be emitted to the 
backside, characterized in that the backlight comprises: a 
light guide plate having at least one end face taken as an 
incident end face and the front and back respectively taken 
as the incident/outgoing plane, and disposed with the front 
opposite to the back of the display element; a reflector 
disposed at the back of the light guide plate; and a light source 
disposed opposite to the incident end face of the light guide 
plate, a plurality of elongated prism parts are densely aligned 
and formed in parallel with each other on the front and back 
of the light guide plate, respectively, and the longitudinal 
directions of the front and back prism parts intersect 
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substantially perpendicularly to each other. 

2. The display device according to claim 1, wherein a 
diffuser is disposed between the front of the light guide plate 
and the back of the display element. 

3. The display device according to claim 1 or 2, wherein 
a prism sheet having a plurality of elongated prism parts 
densely aligned and formed in parallel with each other is 
disposed opposite to at least one of the front and back of the 
light guide plate with the longitudinal directions of the prism 
parts intersecting substantially perpendicularly to the 
longitudinal directions of the prism parts formed on the face 
of the light guide plate to which the prism sheet is opposite. 
Detailed Description of the Invention: 

[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to a display device adapted to 
perform both reflection display using external light and 
transmission display using illuminating light. 
[0002] 
[Prior Art] 

As a display device including a display element adapted 
to display by controlling transmission of light such as a liquid 
crystal display element, cited is a reflection/transmission 
type device adapted to perform both reflection display using 
external light and transmission display using illuminating 
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light from a backlight. 
[0003] 

This type of reflection/ transmission type display device 
is so constructed that at the back of a display element, a 
backlight is disposed, which is adapted to emit illuminating 
light toward the display element and reflect the light entering 
from the front, which is the observation side of a display, 
and transmitting the display element to be emitted to the 
backside, and the backlight heretofore has been formed of a 
light guide plate having at least one end face taken as an 
incident end face and the front and back respectively taken 
as a flat incident/outgoing plane and disposed with the front 
opposite to the back of the display element, a reflector 
disposed at the back of the light guide plate, and a light source 
disposed opposite to the incident end face of the light guide 
plate . 
[0004] 

The reflection/transmission type display device 
performs reflection display using external light which is the 
light in the working environment of the display device in the 
environment where external light having enough brightness can 
be obtained, and when it is used in the environment where 
external light having enough brightness can't be obtained, 
illuminating light is emitted from the backlight to perform 
transmission display using the illuminating light. In the 
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reflection display using external light, the light entering 
from the front, which is the observation side of a display, 
and transmitting the display element to be emitted to the 
backside is transmitted through the light guide plate of the 
backlight and reflected by the reflector. The reflected light 
again transmits the light guide plate and further transmits 
the display element to be emitted forward. 
[0005] 

In the transmission display using the illuminating light 
from the backlight, the illuminating light emitted from the 
light source of the backlight and entering the light guide plate 
from the incident end face is refracted by total reflection 
on the interface of the front and back of the light guide plate 
and the outside air (air) and simultaneously guided through 
the light guide plate to be emitted from the front. The light 
enters the display element from the backside, and transmits 
the display element to be emitted forward. 
[0006] 

Since the reflection/transmission type display device 
can be used in the environment where external light having 
enough brightness can' t be obtained, and it will be sufficient 
to emit illuminating light from the backlight only when the 
device is used in the environment where external light having 
enough brightness can' t be obtained, power consumption is lower 
as compared with the transmission type display device adapted 
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to display by always emitting the illuminating light from the 
backlight . 
[0007] 

[Problems that the Invention is to Solve] 

The conventional reflection/transmission type display 
device, however, has the problem that both in the reflection 
display using external light and in the transmission display 
using illuminating light from the backlight, frontal luminance 
(luminance when a display is observed near the direction along 
the normal of a screen of a display element) is low. 
[0008] 

That is, since the reflection/transmission type display 
device is used with the direction inclined to some degree toward 
the upper edge of the screen to the normal of the screen of 
the display element pointing to the direction of obtaining 
bright external light in the reflection display using external 
light, the external light enters mainly in the direction of 
inclination to the normal of the screen of the display element. 
[0009] 

In the backlight of the conventional display device, as 
described above, the front and back of the light guide plate 
are respectively flat surfaces, so that in the reflection 
display using external light, the main outgoing direction of 
light entering form the front and reflected by the reflector 
of the backlight to be emitted forward is the direction of 
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inclination to the normal of the screen of the display element, 

so enough frontal luminance can't be obtained. 

[0010] 

On the other hand, in the transmission display using 
illuminating light from the backlight, the illuminating light 
emitted from the light source and entering the light guide plate 
from the incident end face thereof is refracted by total 
reflection on the interface of the front and back of the light 
guide plate and the outside air, and simultaneously guided 
through the light guide plate to be emitted from the front 
thereof. The backlight of the conventional display device is, 
however, disadvantageous in that since the front and back of 
the light guide plate are respectively flat surfaces, the main 
outgoing direction of illuminating light emitted from the front 
of the light guide plate is the direction of inclination to 
the normal of the screen of the display element, so also in 
the transmission display, enough frontal luminance can't be 
obtained . 
[0011] 

It is an object of the invention to provide a 
ref lection/transmission display device, which may obtain high 
frontal luminance both in a reflection display using external 
light and in a transmission display using illuminating light 
from a backlight. 
[0012] 
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[Means for Solving the Problems] 

According to the invention, a display device in which 
at the back of a display element adapted to display by 
controlling transmission of light, a backlight is disposed, 
which is adapted to emit illuminating light toward the display 
element and reflect the light entering from the front, which 
is the observation side of a display, and transmitting the 
display element to be emitted to the backside, is characterized 
in that the backlight includes a light guide plate having at 
least one end face taken as an incident end face and the front 
and back respectively taken as the incident/outgoing plane, 
and disposed with the front opposite to the back of the display 
element, a reflector disposed at the back of the light guide 
plate, and a light source disposed opposite to the incident 
end face of the light guide plate, a plurality of elongated 
prism parts are densely aligned and formed in parallel with 
each other on the front and back of the light guide plate, 
respectively, and the longitudinal directions of the front and 
back prism parts intersect substantially perpendicularly to 
each other. 
[0013] 

According to the invention, in the display device, the 
front and back of the light guide plate of the backlight are 
respectively provided with a plurality of elongated prism parts 
densely aligned and formed in parallel with each other, and 
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the longitudinal directions of the front and back prism parts 
intersect substantially perpendicularly to each other, 
whereby both the reflected light of the backlight in the 
reflection display using external light and the illuminating 
light emitted by the backlight are condensed in the cross 
direction of the respective prism parts by the front and back 
prism parts of the light guide plate to become light condensed 
in two directions intersecting substantially perpendicularly 
to each other and having a luminance distribution where the 
frontal luminance is high, and enters the display element 
[0014] 

Thus, according to the display device of the invention, 
both in the reflection display using external light and in the 
transmission display using illuminating light from the 
backlight, high frontal luminance can be obtained, 
[0015] 

[Mode for Carrying Out the Invention] 

A display device of the invention is, as described above, 
so constructed that a plurality of elongated prism parts are 
densely aligned and formed in parallel with each other on the 
front and back of a light guide plate of a backlight, 
respectively, and the longitudinal directions of the front and 
back prism parts intersect substantially perpendicularly to 
each other, whereby both in the reflection display using 
external light and in the transmission display using 
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illuminating light from the backlight, outgoing light is 
condensed in two directions intersecting substantially 
perpendicularly to each other by the front and back condensing 
means of the light guide plate to thereby obtain high fontal 
luminance . 
[0016] 

Preferably the display device of the invention is so 
constructed that a diffuser is disposed between the front of 
the light guide plate and the back of the display element. 
[0017] 

Further, the display device of the invention may be so 
constructed that opposite to at least one of the front and back 
of the light guide plate, a prism sheet having a plurality of 
elongated prism parts densely aligned and formed in parallel 
to each other is disposed with the longitudinal directions of 
the prism parts intersecting substantially perpendicularly to 
the longitudinal directions of prism parts formed on the face 
of the light guide plate to which the prism sheet is opposite. 
[0018] 

[Embodiments] 

Figs. 1 to 4 show a first embodiment of the invention, 
Fig. 1 is an exploded perspective view of a display device, 
and Figs. 2 and 3 are sectional views of the display device 
with hatching along the longitudinal direction and cross 
direction omitted. 
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[0019] 

The display device of the embodiment includes a liquid 
crystal display element as a display element adapted to display 
by controlling transmission of light, and as shown in Figs. 
1 to 3, at the back of a liquid crystal display element 1, a 
backlight 13 is disposed, which is adapted to emit illuminating 
light toward the liquid crystal display element 1 and reflect 
the light entering from the front, which is the observation 
side of a display, and transmitting the liquid crystal display 
element 1 to be emitted to the backside. Further, a diffuser 
23 is disposed between the backlight 13 and the liquid crystal 
display element 1. In Figs. 1 to 3, the liquid crystal display 
element 1 is simplified and shown. 
[0020] 

The backlight 13 is, as shown in Figs. 1 to 3, formed 
of a light guide plate 14 disposed with the front opposite to 
the back of the liquid crystal display element 1, a reflector 
17 disposed at the back of the light guide plate 14, and a light 
source 18 disposed opposite to one end face of the light guide 
plate 14. 
[0021] 

The light guide plate 14 is formed of acrylic resin or 
the like, and one end face thereof is taken as an incident end 
face taking illuminating light emitted by the light source 18. 
The front and back thereof are respectively taken as an 
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incident/outgoing plane for the illuminating light entering 
the light guide plate 14 from the incident end face and the 
external light entering from the front of the display device. 
The front and back ( incident/outgoing planes ) are respectively 
provided with a plurality of elongated prism parts 15, 16 
densely aligned and formed in parallel with each other. 
[0022] 

The longitudinal directions of the front and back prism 
parts 15, 16 of the light guide plate 14 intersect substantially 
perpendicularly to each other, and for example, the back pri 
part 16 is formed along the direction (the direct 
substantially parallel to the incident end face of the light 
guide plate 14) interesting at an angle of about 90 degrees 
to the traveling direction of the light emitted from the light 
source 18 and entering the light guide plate 14 from the 
incident end face. The front prism part 15 is formed along 
the direction substantially parallel to the traveling 
direction of the incident light from the incident end face. 
[0023] 

The front and back prism parts 15, 16 respectively have 
an isosceles triangular section with the apex angle ranging 
from 30 to 90 degrees, and they are formed at a very small pitch 
ranging from 0 . 15 mm to 0 . 30 mm . In the drawing, the prism 
parts 15, 16 are exaggerated to be larger for the sake of 
convenience . 
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[0024] 

The reflector 17 is a specular reflection plate formed 
of a metal plate of silver, aluminum or the like . The reflector 
17 is disposed parallel to the light guide plate 14, with the 
front (reflecting surface) close to or abutting on the top of 
the back prism part 16 of the light guide plate 14. 
[0025] 

Further, the light source 18 includes a light source 19 
formed by, for exanmple, a straight-pipe fluorescent lamp or 
EL (electroluminescence) array, and a reflector 20 for 
reflecting the illuminating light emitted by the light source 
19 toward the incident end face of the light guide plate 14. 
The light source part 18 is disposed opposite to the incident 
end face on the side of the incident end face of the light guide 
plate 14. 
[0026] 

The liquid crystal display element 1 will now be 
described. Fig. 4 is an enlarged sectional view of a part of 
the TN type liquid crystal display element 1. 
[0027] 

The liquid crystal display element 1 is, for example, 
a TN (twisted nematic) type active matrix liquid crystal 
display element, which is formed of a liquid crystal cell 2 
and a pair of front and back sheet polarizers 11, 12 disposed 
with the liquid crystal cell 2 sandwiched between them. 
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[0028] 

The liquid crystal cell 2 is so constructed that out of 
a pair of front and back transparent substrates 3, 4 opposite 
to each other with the liquid crystal layer 10 interposed 
between them, the inner surface of one substrate, for example, 
the back substrate 4, is provided with a plurality of 
transparent pixel electrodes 6 arrayed in a matrix of rows and 
columns, and the inner surface of the other substrate, that 
is, the front substrate 3, which is the observation side of 
a display, is provided with one sheet film-like transparent 
counter electrode 5 opposite to the plurality of pixel 
electrodes 6. 
[0029] 

While being omitted in the drawing, the inner surface 
of the back substrate 4 is provided with a plurality of TFTs 

(thin film transistors) respectively connected to the 
plurality of pixel electrodes 6, a plurality of gate wires for 
supplying a gate signal to each TFT of the respective columns, 
and a plurality of data wires for supplying a data signal to 
each TFT of the respective rows. 

[0030] 

Further, the inner surface of the front substrate 3 is 
provided with color filters 7R, 7G, 7B of a plurality of colors 
such as three colors, red, green and blue corresponding to each 
of the plurality of pixel areas where the plurality of pixel 
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electrodes 6 and the counter electrode 5 are opposite to each 
other, and a front counter electrode 5 is formed thereon. 
[0031] 

The paired substrates 3, 4 are joined at the peripheral 
edge parts thereof to each other through a frame-like sealant 
not shown, and nematic liquid crystal is enclosed in the area 
surrounded with the sealant between the substrates 3, 4 to form 
a liquid crystal layer 10. 
[0032] 

The liquid crystal molecules of the liquid crystal layer 
10 are regulated on the orientation direction in the vicinity 
of the substrates 3, 4 by orientation films 8, 9 mounted on 
the inner surfaces of the paired substrate 3, 4 to cover the 
electrodes 5, 6, and twist-oriented at a designated twist angle 
between the paired substrates 3, 4. The front and back sheet 
polarizers 11, 12 are respectively provided with the 
transmission axis pointing in a designated direction. 
[0033] 

The diffuser 23 is a filler mixed-in diffuser, a 
micro-lens sheet or the like. The diffuser 23 is disposed 
between the front of the light guide plate 14 of the backlight 
13 and the back of the liquid crystal display element 1. 
[0034] 

The display device is adapted to perform reflection 
display using external light, which is the light in the working 
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environment of the display device in the environment where 
external light having enough brightness can be obtained, and 
when it is used in the environment where external light having 
enough brightness can't be obtained, illuminating light is 
emitted from the backlight 13 to perform transmission display 
using the illuminating light. In the reflection display using 
external light, the light entering from the front, which is 
the observation side of a display, and transmitting the liquid 
crystal display element 1 to be emitted to the backside is, 
as indicated by solid lines in Figs. 2 and 3, transmitted 
through the light guide plate 14 of the backlight 13 and 
reflected by the reflector 17. The reflected light again 
transmits the light guide plate 14 and further transmits the 
liquid crystal display element 1 to be emitted forward. 
[0035] 

Although the transmission path of light entering from 
the front is indicated with one solid line in Figs. 2 and 3, 
the light entering from the front and transmitting the liquid 
crystal display device 1 to be emitted to the backside is 
diffused by the diffuser 23 to enter the light guide plate 14, 
and the reflected light reflected by the reflector 17 is 
diffused by the diffuser 23 to be emitted as diffused light 
to the front of the liquid crystal display element 1. 
[0036] 

Since the plurality of elongated prism parts 15, 16 are 
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densely aligned and formed in parallel with each other on the 
front and back of the light guide plate 14, respectively, out 
of the light entering from the front and transmitting the liquid 
crystal display element 1 to enter the light guide plate 14, 
some light is refracted to return to the front by the total 
reflection on the interface of the front or back prism parts 
15, 16 of the light guide plate 14 and the outside air (air) , 
but the quantity of such light is very small. Most (70 to 90%) 
of the light transmits the light guide plate 14 to be reflected 
by the reflector 17. 
[0037] 

On the other hand, in transmission display using the 
illuminating light from the backlight 13, the illuminating 
light emitted from the light source 18 of the backlight 13 and 
entering the light guide plate 14 from the incident end face 
is, as indicated by a broken line in Figs. 2 and 3, guided through 
the light guide plate 14 by repetition of total reflection on 
the interface of the front prism parts 15 of the light guide 
plate 14 and the outside air, and total reflection on the 
interface of the back prism parts 16 of the light guide plate 
14 and the outside air or reflection on the reflector 17 to 
be emitted from the front. The light enters the liquid crystal 
display device 1 from the backside, and transmits the liquid 
crystal display element 1 to be emitted forward. 
[0038] 
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Although the transmission path of illuminating light 
emitted from the light source 18 is indicated with one broken 
line in Figs. 2 and 3, the illuminating light emitted from the 
front of the light guide plate 14 is diffused by the dif fuser 
23, and the diffused light is emitted to the front of the liquid 
crystal display element 1. 
[0039] 

Since the plurality of elongated prism parts 15, 16 are 
densely aligned and formed in parallel with each other on the 
front and back of the light guide plate 14 of the backlight 
13, respectively, and the longitudinal directions of the front 
and back prism parts 15, 16 intersect substantially 
perpendicularly to each other in the display device, both the 
reflected light by the backlight 13 in the reflection display 
using external light and the illuminating light emitted by the 
backlight 13 are condensed in the cross directions of the 
respective prism parts 15, 16 by the front and back prism parts 
15, 16 of the light guide plate 14 to become light condensed 
in two directions intersecting substantially perpendicularly 
to each other and having a luminance distribution in which the 
frontal luminance is high and enter the liquid crystal display 
element 1. 
[0040] 

That is, in the reflection display using external light, 
while the external light mainly enters in the direction 
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inclining to the normal of the screen of the liquid crystal 
display element 1, the light reflected by the backlight 13 to 
enter the liquid crystal display element 1 from the backside 
is the light condensed by the front prism parts 15 of the light 
guide plate 14 in the cross direction thereof, and condensed 
by the back prism parts 16 of the light guide plate 14 in the 
cross direction thereof to be condensed in two directions 
intersecting substantially perpendicularly to each other and 
have a luminance distribution in which the frontal luminance 
is high. 



[0041] 



On the other hand, in the transmission display using 
illuminating light from the backlight 13, the illuminating 
light emitted from the light source 18 and entering the light 
guide plate 14 from the incident end face is, as described above, 
guided through the light guide plate 14 to be emitted from the 
front thereof. Also at the time, the light total-reflected 
on the interface of the back prism parts 16 of the light guide 
Plate 14 and the outside air and the light emitted to the 
backside of the light guide plate 14 and reflected by the 
reflector 17 to again enter the light guide plate 14 from the 
backside are condensed by the back prism parts 16 of the light 
guide plate 14 in the cross direction thereof, and further 
condensed by the front prism parts 15 of the light guide plate 
14 in the cross direction when it is emitted from the front 
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of the light guide plate 14 , so the illuminating light entering 
the liquid crystal display element 1 from the backside is the 
light condensed in two directions intersecting substantially 
perpendicularly to each other and having a luminance 
distribution in which the frontal luminance is high. 
[0042] 

Accordingly, this display device can obtain a high 
frontal luminance both in the reflection display using external 
light and in the transmission display using illuminating light 
from the backlight. 
[0043] 

Furthermore, since the diffuser 23 is disposed between 
the front of the light guide plate 14 of the backlight 13 and 
the back of the liquid crystal display element 1 in the present 
embodiment, the light diffused by the diffuser 23 can be emitted 
to the front of the liquid crystal display element 1 both in 
the reflection display and in the transmission display, so that 
a display without uneven luminance can be obtained. 
[0044] 

Fig . 5 is an exploded perspective view of a display device 
showing a second embodiment of the invention. The display 
device of the embodiment includes a backlight 13A constructed 
so that prism sheets 21, 22 are disposed opposite to the front 
and back of a light guide plate 14, respectively. 
[0045] 
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In the backlight 13A, the prism sheets 21 , 22 are added 
to the backlight 13 in the first embodiment, and a liquid 
crystal display element 1 and a diffuser 23 are the same as 
those of the first embodiment, so the same reference numerals 
are attached to the same parts to omit the repeated description. 
[0046] 

The prism sheets 21, 22 are formed of a transparent resin 
film, one face of which is provided with a plurality of 
elongated prism parts 21a, 22a densely aligned and formed in 
parallel with each other. Both prism parts 21a, 22a of the 
prism sheets 21, 22 are formed to have the substantially same 
shape and pitch as those of the prism parts 15, 16 formed on 
the front and back of the light guide plate 14. 
[0047] 

The front prism sheet 21 opposite to the front of the 
light guide plate 14 is disposed with the longitudinal 
directions of the prism parts 21a intersecting substantially 
perpendicularly to the longitudinal directions of the prism 
parts 15 formed on the front of the light guide plate 14, and 
the back prism sheet 22 opposite to the back of the light guide 
plate 14 is disposed with the longitudinal directions of the 
prism parts 22a intersecting substantially perpendicularly to 
the longitudinal directions of the prism parts 16 formed on 
the back of the light guide plate 14. 
[0048] 
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According to the present embodiment, in the display 
device, the backlight 13A is so constructed that the prism 
sheets 21, 22 having a plurality of elongated prism parts 21a, 
22a densely aligned and formed in parallel with each other 
opposite to the front and back of the light guide plate 14 where 
the prism parts 15, 16 are formed on the front and back thereof 
are disposed with the longitudinal directions of the prism 
parts 21a, 22a intersecting substantially perpendicularly to 
the longitudinal directions of the prism parts 15, 16 formed 
on the faces of the light guide plate 14 to which the prism 
sheets 21, 22 are opposite, whereby the reflected light by the 
backlight 13A and the illuminating light emitted by the 
backlight 13A are condensed at the back of the light guide plate 
14 in two directions intersecting substantially 
perpendicularly to each other by the prism parts 16 formed on 
the back of the light guide plate 14 and the prism parts 22a 
of the back prism sheet 22, and condensed in front of the light 
guide plate 14 in two directions intersecting substantially 
perpendicularly to each other by the prism parts 15 formed on 
the front of the light guide plate 14 and the prism parts 21a 
of the front prism sheet 21 so that the reflected light and 
illuminating light having a higher frontal luminance can enter 
the liguid crystal display element 1. 
[0049] 

Thus, according to the display device of the present 
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embodiment, both in the reflection display using external light 
and in the transmission display using illuminating light from 
the backlight, a further higher frontal luminance can be 
obtained . 
[0050] 

Although the backlight 13A is so constructed that the 
prism sheets 21, 22 are disposed opposite to the front and back 
of the light guide plate 14 in the second embodiment, the prism 
sheet may be disposed opposite to only one of the front and 
back face of the light guide plate 14. 
[0051] 

Although out of the front and back prism parts 15, 16 
of the light guide plate 14 of the backlights 13, 13A, the back 
prism parts 16 are formed in the direction intersecting at an 
angle of about 90 degrees to the traveling direction of the 
light entering the light guide plate 14 from the incident end 
face, and the front prism parts 15 are formed in the direction 
substantially parallel to the traveling direction of the 
incident light from the incident end face in the first and 
second embodiments, conversely the front prism parts 15 may 
be formed in the direction intersecting at an angle of about 
90 degrees to the traveling direction of the incident light 
from the incident end face, and the back prism parts 16 may 
be formed in the direction substantially parallel to the 
traveling direction of the incident light from the incident 
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end face . 
[0052] 

Further, the front and back prism parts 15, 16 of the 
light guide plate 14 may be formed in the directions of 
inclining mutually in the opposite directions to the traveling 
direction of the incident light from the incident end face, 
and in that case, preferably, the intersecting angles of the 
traveling direction of incident light from the incident end 
face and the longitudinal directions of the front and back prism 
parts 15, 16 are respectively set about 45 degrees. 
[0053] 

Although one end face of the light guide plate 14 is taken 
as an incident end face taking the illuminating light emitted 
by the light source 18 in the first and second embodiments, 
both end faces of the light guide plate 14 may be respectively 
taken as the incident end face, and two light sources 18 may 
be disposed opposite to the incident end faces, respectively. 
[0054] 

Although the diffuser 23 is disposed between the 
backlight 13 or 13A and the liquid crystal display element 1 
in the first and second embodiments, the diffuser 23 may be 
omitted. 
[0055] 

Although the display device includes the TN type liquid 
crystal display element 1 in the first and second embodiments, 
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the display element may be a liquid crystal display element 
such as an STN (supertwisted nematic) type or a homogeneous 
orientation type in which the liquid crystal molecules are 
homogeneously oriented in one direction, and it is not limited 
to the active matrix type, but it may be a simple matrix type 
or segment type liquid crystal display element. Further, the 
display element is not limited to the liquid crystal display 
element, but it may be an electrochromic display element or 
the like. 
[0056] 

[Advantage of the Invention] 

According to the invention, in the display device, a 
plurality of elongated prism parts are densely aligned and 
formed in parallel with each other on the front and back of 
the light guide plate of the backlight, and the longitudinal 
directions of the front and back prism parts intersect 
substantially perpendicularly to each other, whereby both in 
the reflection display using external light and in the 
transmission display using the illuminating light form the 
backlight, the outgoing light can be condensed in two 
directions intersecting substantially perpendicularly to each 
other by the front and back condensing means of the light guide 
plate so that a high frontal luminance can be obtained. 
[0057] 

According to the invention, in the display device, 
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preferably the diffuser is disposed between the front of the 
light guide plate and the back of the display element, and a 
display without uneven luminance can be obtained with the 
diffuser . 
[0058] 

Further, according to the invention, in the display 
device, the prism sheet having a plurality of elongated prism 
parts densely aligned and formed in parallel with each other 
may be disposed opposite to at least one of the front and back 
faces of the light guide plate with the longitudinal directions 
of the prism parts intersecting substantially perpendicularly 
to the longitudinal directions of the prism parts formed on 
the face of the light guide plate to which the prism sheet is 
opposite, whereby a further higher frontal luminance can be 
obtained. 

Br j ef Pescrintion of ^ a nr a yin gr 

Fig. 1 is an exploded perspective view of a display device 
showing a first embodiment of the invention; 

Fig. 2 is a sectional view of the display device with 
hatching in the longitudinal direction omitted; 

Fig. 3 is a sectional view of the display device with 
hatching in the cross direction omitted; 

Fig. 4 is a sectional view of a part of a liquid crystal 
display element; and 

Fig. 5 is an exploded perspective view of a display device 
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showing a second embodiment. 

[Description of the Reference Numerals and Signs] 

1: liquid crystal display element 

13, 13A: backlight 

14: light guide plate 

15, 16: prism part 

17: reflector 

18: light source 

13: diffuser 

21, 22: prism sheet 

21a, 22a: prism part 

23: diffuser 

F term (reference) 2H038 AA55 BA06 

2H091 FA02Y FA16Z FA21Z FA23Z 
FA29Z FA32Z FA42Z FA44Z 
FB02 FB08 FD13 GA13 HA07 
HA10 LAI 8 
5G435 AA03 BB12 BB15 BB16 EE27 
FF03 FF0 6 FF08 GG24 
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